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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
comprising a compound semiconductor having a good operating 
characteristic. 

SOLUTION: A mesa part formed on a substrate 1 comprises a high 
resistance layer 2, a channel layer 3 composed of Si-doped GaAs, a 
high resistance layer 4 composed of undoped GaAs, and a contact 
layer 5 composed of Si-doped GaAs. At the center of the mesa 
part the contact layer 5 is etched and removed to expose the high 
resistance layer 4. A gate electrode 8 is formed on the exposed high 
resistance layer 4 to form a recess structure. A source electrode 
layer 6 and a drain electrode layer 7 are formed from the upper part 
of the contact layer 5 to the lower part of the side surface of the 
mesa part. A region of the contact layer 5 having neither the source 
electrode layer 6 nor the drain electrode layer 7 formed thereon and 
the high resistance layer 2 are coated with passivation layers 9a, 9b. 
Because the passivation layers 9a, 9b are composed of silicon 
oxynitride films, strain applied to the device can be made small. 
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T*-5iSSttS4t. S i H-:/GaAsT?*S3>^' 

y-7.«s« 6 j;;:^ H >mmm 7 Am^^nx\>^ 
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1 

f S h mffi S: ^ ^ Cfflt >L . 

<»:*#®<h-rSi|s3lftc^S. 20 
[fS*^51 il*«l~3 055-Slr»-rn*»lolciB« 

±fB<b^i^*»#:^«, GaAs. InP, ZnSe, 
InGaAs. InAlAs, InGaAsN, InG 
aAsP, InGaPN, GaN, AlGaN, InG 30 

[i»*«7] 1-6 0-5 %ti-rn*u -PICE* 

±fBfb^^#««:g©±iS«, { 1 1 0 } iB. {11 
1 } ®*3J;t^ {10 0} MO'5^v»"rn3&MOTfa5Si: 

■r-SIS (a) t. 

±§3Yk^'R)¥9l«^»©«iS*«J|>fk-r«lS (b) t, 40 
Km*3J:tJC^^^^O«6^IK$J^fi!c-rsxS (c) 

im^m 9 1 tt*« 8 iz?iWi<oif^m»mm<Dmm:»m 

±tBXS (c) T«. ±fB«6ilSilltLT->Un>ig^{b 
[B»4{« 1 0 ] m^m 8 (rg5«<O¥«^i^S0!)Sii:;&. 
±EIS <c) Ttt. ±ia«5gy|!i<!:UTv'U3>i!i<bM 50 
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t -> u n >^itmtii^^s.\z'pu <thi m-r-omm $ 

±ffiXS (b) ©^fc, ±IB^b^«5¥^«f^©±iEfiH4 

^^ibtzmxi>^t^^mii-r^ ¥««^ge<os?it^ 
m. 

m^mi2] ii*«8~i oro^^t^-rnjiuotc 

tB«JOi|4^(*^BWS{ife;^teTfe o T, 

±tBie (c) (DWiiZ, ±tB«6»)K<0±cy- h«®Sr 

[0 0 0 1] 

:^i'^itctf>k-ri>^^m»^m^^zf-^<omm:^m\zK 

[0 0 0 2] 

[fi!*©a$|f] GaAs-^I nP^d^^Ji-S^k^ife^^ 

jfo. z.<Ditit. m-t3m\zm^mm^nxii^ . ^m- 

^mWfmWiSkh'y>'J7.if (MESFET) > ^JB- 

mkm-^mii^v^>'j7.if (misfet) ts-Etm 

[0 0 0 3] 012 (a) tt, fie3|50«#?a)*Sh^> 
'JT.df (MESFET) #lit**Ufc»fiS0-e*-5. 
*CDMESFETTtt, S« 1 0 1<D±{C, jlfigtaS 1 

0 2, ^\^)vm \ 0 3. mmKMi 0 Ai&ii-azi>9 
[0 0 0 4] >^-t^asTtt, n^i'i? hsi o 5(D+*a5 

*tx>;/5^>iy|^5fe$tl, Stat-SiiSataW 1 0 A±.\Z 
tt. U-feX«iSiKlcy-hmSSl 0 STjiJ^^^tlT^^ 
■5. a^^J'i; HMl 0 5®±*^e.^-y-gC©(aiM±{cSo 
T. y-X«ffiB 1 0 6:feJ:t;fHK>«ffiei 0 

m&^nx^^^o n>^'^ h-g 1 0 sio^-^y— x« 
SHI 0 eijj^tKHu-O'Bffis 1 0 itm^^nx^^ 
I3.r^^m.miz. ^WSiM 1 0 2±ttt, vU3>^ibi^*> 

e);ft«A«yv"<-->3>si 0 gtioffifcnTii-s. 

[0 0 0 5] 012 (b) «. ^^3^5©«|!l^|ISh7> 

i'x^' (MI SFET) ©«ie*^-r»rffi0-c?ab^. 

3|50MI .SFETT«, F e **»JnSla;fcG a A s 
r^^^mm<r>miSL\ l l®±ICn-GaAs-C*-5il4 
^*J:«1 1 2**je^$nT*5 0, ¥^{*:ai 1 2 fl)±SB 
ttn' -G aA s7i»?>;S:5y-X • HU-r >®i^l 1 3 
t-tet>T^»-5, ^l&^^Sl 1 2©5'rJ?i;p©±Ktt->«J 
n >S^fbM*» e^-sy- hilfimg 1 1 4 Sft^Ti^- h 

«si 1 bifim^^n. 1 2<nv-7. • 
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< >mm 1 1 3 (D±ic«y-7. • K >mm 1 1 e 

[0 0 0 6] 

if^mam^i'ji-^ t-ri>^m] caA 

s^I n P^©fb^«!)i<i^«JS«±lcj^fi£$nfcFE 

[0 0 0 7] Sfc, -)atC{b^#»¥«(*:tt#ffitt{k^«fel 

MESFET, HEMTI?T?«, 

«£©^«I Sr t) 6 1. T l^ifc. 
[0 0 0 8] ^^B^tt. v"^— i>3 >®a&5t^iy 

[0 0 0 9] 

>. m.m^^u^mt:^t5mm:iz^m7L^^iz^i^m. so 

if -5. 

[0 0 10] cntcit). m.m^i)^5')-^'i 7.m.mz^?L 

[0 0 11] ±8B«6aie«. v''Ja>ift!g^kIgT*oT 

[0012] ±gBi»e»ligtt, U 3 >Bl^blRt -> U n > 40 
^fkllgtdt, i>Ji<ifelS-ro«S$tl/£:*JiJK-e» 

[0 0 13] ±fSett«iS«±C, ±EStt««i->3 

•y N=^^-ss«!i!-rsy-N«ffi*$^t{iB^t. ±aBi»5«iie 

«±83y- MiffiofiiJ;^ (c|g tt nr -5 ^1 1 J: 0 , 
iVi. 50 
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[00 15] ±iB{b^^i|i«ft^Stt. GaAs. In 
P. ZnSe. InGaAs. InAlAs. InGa 
AsN. InGaAsP, InGaPN. GaN, Al 
GaN, I nG aN©^^<0tim*UOT*-&;ii:*< 

[0016] ±.1&it^m^mWM<r>±M\t. {110} 
m, {111} ffi*5J:C/ {10 0} EcO'5-5(,i-m*^ 1 

[0 0 17] *58WOi|s9l«^SB©fiig;&ffitt, 

«1g±fC. -fb^^jiji^iit^S^J^fiJc-r-SXS (a) ± 
l5{k^«^¥^#:«0«®*f»}t{t;-r-5XS (b) <»:. ± 

m*5<kt^^5g*^t;ilfeei8t*»fi)c-raiS (c) ,ts-« 

[0 0 18] CltifckO. *6»K:<it7'/N*'fX^BJc#A 

**rjT. y-}«ii»EE^©*^#tt*rfi]±Sli:-5i:i35tT 

exi/^^«)^^*«i$J-r«Cl<i:*^T€r-5<D-C. 

[0 0 19] ±I3XS (c) Ttt. ±E«SSlKi:bT>' 
[0 0 2 0] ±|BXS (c) T«. ±EI61SaKtUT>' 

[0 0 2 1] ±iHxa (b) (nmz. ±.^it^^^mw 

[0 0 2 2] ±IBX8 (c) <0^(C, ±aBitgllbiISI<0±(C 

y- i-«ffis}PfiK-r«xsi£$ e»fc{iitTViTfe<i:ti. 

[0 0 2 3] 

;^fcGaAs MESFET (Metal Semiconductor Fi 
eld Effect Transistor ) ^m\zVxm.mT^. mi. 

El 2 tt, mi <Dmmi&mi(D^mi^mm(Dmm^^-r^m 

0:feJ:tKWfBiST»S. 02 tt, H 1 ©II-Il®»ci3lt 
■5»fS«:^bTV^^. t£ii, 01, 0 2lC^ltS#^» 

[0 0 2 4] H2»C^T«t5»C. *^Jfi}gSiOFET-C 
¥l6j^fiOGaAsT%^S«l<0±(C. m^ms 
0 Onm<07>}< — yGaAs-e*'5i©Str[B2i. /S 
;^iS<Jl 5 nmOS i K— :/G a A s Ti&S^'i'^^l'S 3 
iP3f*96 0 nm©7'>K— yGaAsT*-5SSfitt 
m4t. mtSl 0 nmWS i F— T'G a A s -C2&-5n > 
hms ti>^io1^i,^D-miflm&^tlX{,'^t. 



-kr>i'?e*ttjf!?j2 X 1 0" cm 'T*-5. 
[0 0 2 5] ;*+J-S15<0*^gCT«. n>^i7h@5*tx 
•y5^>yi^*^n, iS5»taS4W±ffi*iStilbTt,iS. 

*<}gB£^nTv^s. y-htt®S8«, Ai, Tim-' 

[0 0 2 6] n>^'^ hH5©±*»e;>t-t)-aS©{W®±»C 10 

[0 0 2 7] n>^'i7 hg5±(D5-ey-7.«ffiS6*3 

fiiB2©±i:tt» /Xy v-a >g9 a. 9b(Cj;0 
«*3tlTl>*. JICIT, /Xy>">;— 1^3 >Ji9 a, 9 b 
tt, PSiKJl 0 0 nmOD>'iJn>iKS<b<fe (S i ON) 
*^e):iS:-5. 20 
[0 0 2 8] }£KT\Z. 2|£|^JS?gSB©¥««:ilB«)Sifi:& 
}*fCOliT. 03 (a) ~ (c) . 04 (a) ~ (c) 

^^m\^tiifii^mm-r^. 03 (a) ~ (c) , S4 
(a) ~ (c) tt. f^\(o^mmWi<D^m{^^m<D^ik 

XS*^-r»f®0T*«. ts.^. 3 (a) ~ (c) . H 

4 (a) ~ (c) ^IRO^StiJJ-r 

[0 0 2 9] *-r. 03 (a) fC^-rxST, Xt^'^^F 
>'-\';WriESfelSfcS-:?V>T. i|4tt»ltttOGaAs*»S;&: 

W (1 0 0) M±tC, PSiKjS 0 0 nmOT> 30 
K — yGaAsg2 ai:, P$*?J1 5 nm©S I H — :/ 
GaAsSSat, /P$««J 6 0 nm«T> K— ^G a A 
sS4 at, JPSiliUl 0 nmOS i H— ^GaAsSS 
a tSrJgfig-r-S. 

[0 0 3 0] xe^^rv-^JPfigfiS^tUT 
J*. MBE (Molecular Beam Epitaxy) ffi, QBE (Ch 
emical Beam Epitaxy) ft, OMVPE (Organic Metal 

VaporPhase Epitaxy) te, MOCVD (Metal Organic 

Chemial Vapor Deposition) tk. i'D^'f KVPE (C 
hloride Vapor Phase Epitaxy) Ws.iiifiM\^X^'i^, 40 

[0 0 3 1] 0 3 (b) tC^rxST, 7*hU 

aitci^i^x h 1 1 t:mm\^x -=.>■!/ ^nti^ , 

•5-LT. H, SO4 -H. O, -H, O 5S©X^/f^>iyS£^ 
SfflViTC^Xy hXy^^i^^ff^^dtlCiO, ifiiifi 
tits 2, 5"-t'*;PS3. ie5fiete4:feJ;t^3>3r^ hS 

5 *^ 6. i£ 0 fig-r ■& . 

[0 0 3 2] 5fclC. 03 (c) fC^-rxST, h 
1 1 Sr^*L^«<D»«*, K^ae*ti. 3 3X10" 
P aSSOECR:/7X-7CVD$JB«C«A-r«. «A 50 
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s«Mffi<&3 0 o-castu. s«*^^3e-ri.*-e 
1 o»rasK«[KTs. -^-o^. v-f i/Djsm*2 o o 

WT, 26fil Om 1 /m i n<OS i H, liT^t.. SK«2 
0ml/minC)O, iJXt.. SitS 2 0 m 1 /m i n (0 
N, :«fXi:<£^AL. S«±lc. JP^F 1 0 0 nmSa^W 
>'U3>S^!g{k (S iON) 

[0 0 3 3]«^V»T. >"Jn>iJ^jblii±CU>?;^hl 
2?&lft«LT/'?iS'-x>^<SrfTJ^j:5. CF, 
7s Srffl l^TSiiitt-f >X y 5^ >>/Sff o T 'J n > 

iiSataH 2 ± t , -> U n >S!^<kK*^ -5 >y -^'^ 
-v'3>S9a. 9bSr}g^-r-5. dd-C, XtT^'^i^ 
■\';PricSfe$Si:UT, ECRT'^XVCVDfeeJinfcy 
7 XV C V D te/j: t' Srffl t^T <k tic 
[0 0 3 4] '^\Z, 04 (a) tC^-TXg-C. /^yi^^ 
— >'3>S9a. 9 b<D±lC^oTti-5k>';^. h 1 2* 

T, AuGe/j:f<;):f-5-j/i^flgS:j!5^«LT^^<b-r 

icMtJ T y-X«ffi@ 6 *5 H U-f >«ffiS 7 

x/-<iy^u> ifmt^ ^am b t s . 

[0 0 3 5] :k\Z. 04 (b) C^TXST, 7*h'J 
yi^97w'-tt^lftca^ViT. S«±f::Ui?XM 3* 

^>;yfefc«-:?UT, pt-y-gCwtf^gCO/l-y 3 
>g9 a*3J;yJn>^'i; HgSS^SL-T, iiSffitaS4 
*aim$-ti-«, CIJIT. /'^yS^'?— i'3>S9 attCF 
, ;yxS:JEHV>;fcSlt;tt'f :t>X-;/f^>i!'KJ;0|fe*b, 
n>^'i7 hgSttH, SO, -H.O, -H,0 ^3i>y^ 

[0 0 3 6] 'A\Z. 04 (c) fC^rxeT. U7h:t 

Wb;tfiSJafexS4<o±fc, A 1 . T I ^cfcD^JS*^* 

LTy-hmffig8*}^fi£t--5. y-h«ffig8tt. 0 
1 \z^r^ 5 \z. /.vm<om^m 1 0 ©ffl!i®±*^ e./^ y 

v"<->'3>g9 b©±(C#tX-5±'5t}^JB£-r5, 

[0 0 3 7] 0 5«, (110) B<&iBi:b 

3 >eo*JfltOH*RS:n^-r*'7 70-e*-5. 

- v'3 >Mt LT«, iie*<^-> ij u >mtm^^zM^ u 
3>sYbMt. :^mmmm<D>'Uu>wti^itm (s lo 
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[0 0 3 8] 0 5 tCS^-rj: P JC. '>3 >fS*t 

->Un>gfSg{kM (S iON) T^^ig^Ttt, SE^tM 

t>-r*-ft < ;tt o T v» « . 

[0 0 3 9] •:3*0. **JSJ^JiTti, /'^<yv"<-->3 

>aSr->Un>gE^<t;)K<t-r^>::i:{cJ;0, iS*©vU 
to 0 4 0] — jftWfC. GaAs. I n P^©^fc^#»i|£ 

T^«©-etrxyfi§c«i**iqiiw-r-sct*<T?#, nit 

[0 0 4 1] ;^j:*5. ^fee^Ttt. ±8BllifiJ^I8lc|®sn 
S. 

[0 04 2] **JSJg!iW3am<&#-2,;/S:*tr«. S« 1 30 

(0 {110} HSriBt-rsi:, r>-r^^*#ic<sM-r-5> 
6t^-rj:5c, s«© {111} 

t)r>-r«.S:i£MrsC:<i:*«T?i?S. S«© {10 

0} ffi?&a*?bTfcJ;ti. 

[0 0 4 3] **JfiJ^ffiT«GaAs»«$'ffllifcME 

TibSInP. ZnSe. InGaAs, InAlA 
s, InGaAsN, InGaAsP, InGaPN, 
GaN, AlGaN. InGaN-^. WffittO*Jil4^t<J: 40 
*S«**<BftUTffl(r>fcMES FET, MOSFET* 

[0 044] 2 <D^mmm) ^mmmm-vit. g a 

As MESFET (Metal Semiconductor Field Effe 

ct Transistor ) ^miZVX^m't^o H7, E 8 tt, 

»f®HT*«. HStt, 07OVIII-VIII®»c:tett*»f 
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[0 0 4 5] mUZ^-r^viZ, *^JfiJ^SgOFETT 
tt. ¥itelittOGaAst?*-5S«2 1©±IC. ff**?) 
3 0 0 nm07>H— :/GaAsT*-5!iSffitr[»2 2 
<!:. JP$*«>1 5nmOS i H— :/G a A s 
;i'«2 3t. i»Siisf)6 0 nm<D7>F— yGaAsT* 
S*5»fit®2 4i:. JSSl Onm©S i H-T'GaAs 

CeiT. ^^r ^}im 2 3 iij^Z^Ziy-Sfir hm 2 5 
Ttt. S i ©H-tf>i/?ea[ttiK)2 X 1 0" cm-3-e* 

[0 0 4 6] ;*-tJ-gC©4^*gC-ett, n>3'i' l-«2 5*< 

■5. mm-r^^imm2 4<D±\zit. u-fex#iig-c. y 

-hiii<i?jl 5 0 «m. y-hSi!!«jO. 5 nm<Dy-hm 

mm2 8tm^tsnx\,^^, y-hsg@2 8«. a 

[0 0 4 7] 3>^'d7 hB2 5ro±*^e;>iitg5©{B!liS± 
CMoT. y-X«ffia2 6*3j;C;fh'^-f >«ffiB2 7 

ffi^2 7«, Aug e^^^*^^;S:0. a>3'i^h@2 

[0 0 4 8] n>3'5/ hB2 5±0 5^y-X«aW2 

iiSffi;tn:S2 2 0±ttt. /X-y-^'^^-i^a >H2 9 
a, 2 9 blCJ;0«t>nT^>-S. dJlT, -> 
3>e2 9a, 2 9 b«, JP^S 1 0 nm©->'j3>gE-ft; 
Ki:ff^E 1 0 nm©'>gn>SitMi:At3SSfcS{gL3t 

[0 0 4 9] SKTtz, **JfiJgl8<Di|£^«:gB<DiJie* 

SfilOViT, S9 (a) ~ (c) . 010 (a) ~ 
(c) *#figL-^*ie.|tt§«-r-i>. S9 (a) ~ (c) , 

010 (a) ~ (c) tt. m2<D^mmiei<Di¥^mi^mm 
<Dmmxm^7r:-rwimmxib^. 09 (a) ~ (c) , 

010 (a) ~ (c) tc*slt«^'«i-i*tt. SliacD^jfet 

[0 0 5 0] *-r, 09 (a) »;^-riSt?, Xt!^'^ 
v'-\';l'fiK*8fe^Btca'^tiT. ¥«6^tt<0G a As*^i5;5: 
^S1fi2 1 © (10 0) m±fC, /P$*?>3 0 0 nmWT 
>H-:^GaAsS2 2 at. IPSiKJl 5 nm©S i |^ 
— :?'GaAsJi2 3 ai, J?$««J6 0 nm©T> y 
GaAsB24at. m^mi Onm©S i H— T'Ga 
AsB2 5 att:m^'r^, 

[0 0 5 1] x.^^^=^r^y^')V05^&^mizLx 

\t. MBE (Molecular Bean Epitaxy) CBE (Ch 
emical Beam Epitaxy) fe, OMVPE (Organic Metal 
vaporPhase Epitaxy) MOCVD (Metal Organic 
Chenial Vapor Deposition) fe, ^'D^-1'HVPE (C 
hloride Vapor Phase Epitaxy) &;^^4f]Sil/T(^)^>. 
[0 0 5 2] 'A\Z. 09 (b) ir^TXST, 7*hU 
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5 aitCU";?;^ h 3 1 ^mm\^T/^^-=.>if^ntji 

■5, ^LT. H, S O, - H, O, - H, O ^<DX.y^yi/ 

>4'i' hS2 Sji^^^cS^t-tJ-SBiJgjg-r*. 
[0 0 5 3] 0 9 (c) fr^-rxgT, UvXh 

3 1 S:^*bfcS©S«Sr, n^m^ 1 . 3 3X10" 
P agSWECRT'^XvCVD^BlC^A-r'S. 

S«M*Sr3 0 CCeStL, ®K*t^)S-rs*t? 10 

1 O^J-ragffiftBT-S. -ew^, v-f i7DiStB:^2 0 0 
WT. d5«l Om 1 /m i n©S i H, ;t;x*3j;t/iifga 

2 Om 1/m i n<DO, SK« 1 0 m 1 / 
minroSiH, iJ7.^iiTSmfk2 Om \ /min<DU 

0 nm<Di^>J^>Wtit^t.. 1 0 nmWxU a >S 

JK/'>ij3>S<klK*^e,«cS 10 0 nmSa©^«K« 

JcO^v-Un^SYblKOKi*. lOnm. lom 20 

[0 0 5 4] ggUT, 'J 3 >mim/'> U n >S{klK 

a. 2 9 b ?&Jg)«-rs. JICT. Xtf3'^>'-v;U*ga 
li^tLT, ECR7'7XVCVDj*et^fC:r7XVCV 30 

[0 0 5 5] ;klZ, miO (a) t^-rxg-C. 
^—'>3>m2 9 a. 2 9 b<D±CSoTt»*U5^;^ h 

<omm±izm.-oxv—7.mmm2 6:^iizf\^u^ >nm, 

[0 0 5 6] HID (b) tC^-rxS-C. h 40 

3>e2 9 a*J:tXn>^'ir hS3 55£ia?*L'T, ififfi , 
tn:^3 4Sr®tii$1±S, ^CIT, /t5/v"<— '>3 >«2 
9a«CF, ;^7.*ffll.ifeS^tt-f :t>x>y^>i^f;:J: 
hS2 5ttH, SO, -H, O, -H 

,o ^:iiy^>ifmua^m^^xfi^^-r^. 

[0 0 5 7] 010 (c) fc^-rxST. u^h 
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SWLfciS»taB2 4<D±IC. Al. T itti:<D^m^ 

mm\^xy-hnmm2 simtSir^. ^-hmmm2 

i}^ib/\y>^-'^3 >m2 9 b©±{C#t;-5J:-5lr}gfiE 

[0 0 5 8] **JSJ^Si»C*5^»T«. /"?';/>'^-->3 > 
S t bT -> U n >m<m/ -> 'J 3 -> 

'J 3 >SE{bK* ■& « •> 'J n >^<blK^ffl v^;^c^^ ir . 

[0 0 5 9] oiO, *Slifi}g!gTtt. ti£*©->ijn> 
S fe« -> U a >^{l:K<o«^ t Jt bT. -v -> 
'^-i's >e*«T'A-f X^ffilc#;^-5t>-r*Sr/h;^ <■r 
[0 0 6 0] -«W1C, GaAs. InP^CDib^«fe¥ 

i^m-r^t^m{¥^^<Dpqwz^mi)mm-^n. tfx^y 

[0 0 6 1] /d:*, *56WT«, ±33l^«fiJ^SifclS^n 
[0 0 6 2] *S^iSJgl8«^))«<£»S;tJ6fc«, S« 1 

o [1 1 0} ®*±®frsc:tdis*bv»*t. {1 1 

1 } S*fctt {10 0} Saf^awBSaS^bTfeJ: 

[0 0 6 3] ^mmmi&X\tGaAsm^^m^-^n:UE 

T?a&SInP, ZnSe, InGaAs. InAlA 
s, InGaAsN. InGaAsP, InGaPN. 
GaN. AlGaN, I n G a Nifeir*tS«T»-5ME 
SFET. MOS FET*SI<>ttHEMT»w*lriTt>. 
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11 

c 0 0 6 4 ] (m 3 (D^mmw^) *siJSjgiiT«, -> u 
[0065] 011 (a)tt. ^3 <Dmmmm<D^mi^ 

Jl^fiELit«je^^UT*f3. HI 1 (b) «, y-;;^- 
HU'f^SS-i n s i tu H-^lr J; OJ^fiEbfeWii 
^c*3, 011 (a) , (b) lC*5tt-&# 

[0 0 6 6] 01 1 (a) lC5^-r«lifi-ett, Fe*i^lra 10 

titXtzG a A s i)^>bfA^^mi^\t<DmWL4 l<D±\Zn- 

m42<0±mtn' -GaAs*^e./j:'5V— X • HU"f 

»c«->'j 3 >g!^<t;M*^e.)i-5y- hite^]K4 4 ^&^s;5^ 

Ty-h«®4 5*<J^J5gSn, ¥#{*:S4 2 0y-X H 
U^>m^4 3<D±iZ\t'^—7> • HU"f >«S4 6*^}g 

[0 0 6 7] 011 (b) tC^-r«l)gT«, Fe-fy^ma 
^ntcG^iAst^itJi^^^mm\t.<D&Wi5 l<D±iZn- 20 
GaAsT*«*^#:@5 2*«}gfig$n. ijs^flcS 5 2 
©±tztt. n* -GaAs*>e.;ia:-5y— X • HK>B 

A^j^fiKsnrtis. y-hiieiBdK5 4«)±{ctty-h« 

ffiS 5*iJg«K*nT*SD. y— X • H^'f>g5 3©± 
fC«. y— X • HU-f >mffi5 6dtJ^fiE$nTU-5. 

[0 0 6 8] ;icx\ :^mmmm<Dy-hmmL!^omm 

3 3 X 1 0 ' P a@a!©ECR:/9XVCVD 
^gfr^Af S. ^A«, ««ja«*3 0 Orgffit 30 

V. fia!*t^)£-r-5*Ti o^i-rasaeacfi-r-s, ^® 

mmi Om 1 /m i nWA r:tfXSr«AL, 7)l'=t 

^^I'-r^. Mt^T, 8S« 1 0 m 1 /m i n © S 1 H 
, :<fXt. iS£»2 Om 1 /m i n(0O, :tfxt, 85*2 
Oml/mi n(DN. jtfXiSr^AL, S«-h»C. IP^ 
1 0 nmg«©>'U3>g|Sft (S i ON) IK*>63S:-5 

[0 0 6 9] *||igJ^SgTttGaAsS«&fflti*:MI 

T*5InP, ZnSe, InGaAs, InAlA 

s, InGaAsN. InGaAsP, InGaPN. 
GaN, AlGaN. I n G a N;^j:<i:*S1Si: L;tME 
SFET. HEMTfC:fe(r>Tt), 

[0 0 7 0] T;P::f>y7X-7i?'J— ->i^Of^ 

O, iJX=&mm2 0ml /mi n-^mAV. 5 
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[0 0 7 1] (m4<DllJSJgS8) *lliS}gSgT«. v'U 
liI!gfCffll»«^t^«5i|£«flt©M I S FETK-Ot»Tgtt?g 

■r-5. 

[0 0 7 2] *^lifi}gS8<0iii««tgll«. 0 1 1 

(a) . (b) ic^-r«ifi»c*3t.»T. y-himm:4 
[0 0 7 3] fi^Tfc. *siiS}giioy- hj^Hciigc^saii 

3 3 X 1 0* P aSS?WEC Ry^XVC VD 

L. ms3!)i^3t-r-5*-ci o^mm&&mr^> ^e-o 

^, Ar:«fX*»!E«l Oml/mi n-C^Ab. T;i'=f 

-->i/^-r^). -e-fl)^. m&2 Om l /m l nOS I H 
, «S»3 Om 1 /m i nCDO, :WXi:Sr^A 

b, ffs 1 0 nmmm<o->t)::i>m^mmm^m0Si-r 

i^t>T. 8SM2 Om 1 /m i nOS i H, :fJXiz. 
mm2 Om 1 /m i nWN, ;*fXtS«Ab, JP^f 1 0 

nmgae©'>un>sYtiii»ae*jgfig-r«. jKDie* 

[0 0 7 4] **ifi}gSgC^«r»Ttt, ->'j3>||<bIKi 
-> u 3 >^YbP*Jg^-r*««f*<Anst)oT"bR«lo 

[0 0 7 5] **ifi}gliT«GaAsS«S:fflt>fcMI 
SFETlCOViTiS'^fc**, <k^<^¥«{*: 
Tab^InP. ZnSe. InGaAs. InAlA 
s, InGaAsN, InGaAsP, InGaPN. 
GaN. AlGaN. I n G a N^^cfSaSi: LfcME 
SFET. HEMTtCfe^iT-b, ig«©«(|«*»S d t 

[0 0 7 6] T)l=t>Zf^X-7i7>J-->i/<Dn 
t>iCHZ, O, ^XS:Sg«2 Om 1 /m i nT^Ab, 5 

BJ^klK/^^blK <D^SIi?JK * ^ -B- ^ «^ icii L T 

5. gi^y7X^ffia^ff;a:ofe^fc>'Un>^{biie5 

[0 0 7 7] 

[aSWOSa*] v' 3 >S*Sli 

h 5 >-:?Xi' sa«-rs Jl i:*<T#-5. 
[0SCD(e#;^IK^] 
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